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SCIENCE QUESTIONS.
BY FRANKLIN T. JONES,

University School, Cleveland, Ohio.

Our readers are invited to propose questions for solution�scientific or
pedagogical�and to answer the questions proposed by others or ’by them-
selves. Kindly address all communications to Franklin T, Jones, University

School, Cleveland, Ohio.

The following papers were set as entrance examinations for Yale, Harvard,
and Sheffield Scientific School in June, 1911. The status of chemistry at
Yale is quite well described by calling attention only to the fact that certain
combinations of chemistry, physics, and mathematics are allowed in place
of the old requirement in Greek.
The science teacher can well ask himself the question whether his courses

in these sciences are as well planned to train the mind and cultivate habits
of industry and concentration as the courses in Greek which they super-
sede.

Yale College, Entrance Examination.

CHEMISTRY.
[Time allowed, one hour and a quarter.]

Express 1)y symbols all reactions.

1. (o) Tell briefly how to set up a generator for hydrogen and how
to illustrate the common properties of that substance, (b) How would
you make oxygen and show its properties?

2. (o) What is ordinary air? (6) Describe a method for finding ap-
proximately the proportions in which the two chief constiiaents are present
in air.

3. (a) Illustrate the terms oxidation and reduction. (6) If 1 grm.
of copper yields 1.2516 grm. of a copper oxide, show how to find the symbol
of this oxide, the atomic weights of copper and oxygen being 63.6 and 16,
respectively.

4. (a) Show the formation of calcium oxide from limestone; (6) the
production of calcium hydroxide from calcium oxide; (c) the action of
carbon dioxide upon calcium hydroxide in solution.

5. Show the action of dilute sulphuric acid upon (a) zinc oxide, (5)
ferric hydroxide, (c) a basic magnesium carbonate.

6. Outline a process for making chlorine in the laboratory and for utilizing
it in the manufacture of potassium chlorate.

7; Given finely divided copper, what would you do with it to make cuprous
chloride’t

8. (a) Show what salts of mercury may be formed by the action of that
element upon nitric acid. (6) Show the behavior of these salts when treated
with hydrochloric acid.

Sheffield Scientific School, Entrance Examination.

Chemistry.

[The candidate may take the examination in ’botany, physics or chemistry.]

N. B.�No candidate will be accepted in this subject unless he has had a
laboratory course. Every candidate must attach to his answer paper in
chemistry a statement signed 1)y his instructor of the work that he has done
in this subject.
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1. In what compound does chlorine usually occur in nature (give chem-
ical and common name) ? Show by equations how free chlorine is obtained
from this body.

2. How is sulphur dioxide made from sulphur and how is sulphuric
acid made from sulphur dioxide? Write equations.

3. Point out any chemical similiarity between carbon and silicon.
4. Show by equations how calcium carbonate decomposes on heating ancS

how it reacts with dilute sulphuric acid. Give the common names of the
products of both reactions.

5. How can ammonia be made from ammonium chloride? Write equa-
tions to show how ammonium hydroxide reacts with nitric acid and with
aluminum chloride.

6. What acid would you use to dissolve metallic silver? What chemical
test would show the difference between a solution containing a silver salt
and one containing a zinc salt? Write equations to illustrate both an-
swers.

7. Calculate the volume that 10 liters of air at 25 °C would occupy at
0°C (pressure unchanged).

8. How does a mixture of potassium chlorate and manganese dioxide
act when heated? Calculate the volume, under standard conditions, and
also the weight of gas produced if 245g of chlorate are used.

(Atomic weights :�C1==35.5, K==39, 0=16.)
-(1 liter of oxygen, under standard conditions, weighs 1.43g.) ’

Harvard University.

Chemistry.

{One hour and a half)

N. B.�All notebooks must 1)e handed in at the laboratory examinationy
and must he claimed when it is over. Candidates should answer the first
five questions, and should then select five from the remaining questions.

1. State all the phenomena which would be observed on strongly heating
each of the following substances separately in air, and name all the products
that would be formed :�

(a) Copper, (&) ammonium nitrate, (c) sulphur.
2. Write the following equations in complete form, using formulae:�
(o) Zinc+hydrochloric acid==?
(&) Ammonium carbonate+sulphuric acid==?
(c) Magnesium sulphate+sodium hydroxide==?
3. How much potassium chlorate must be taken to obtain fifteen hundred

cubic centimeters of oxygen measured under standard conditions?
0==16, K=39.1, Cl===35.5.
One liter of oxygen at 0°C. and 760 mm. weighs 1.43 grams.
4. Define compound and mixture, suggesting how you could distinguish

the one from the other.
5. (o) Give the names and formulas of the two important compounds

which contain sulphur and oxygen only (&) How may each compound be
made? (<?) State the law concerning chemical combination which is illustrated
by these compounds.

6. Suppose that you were given a sample of a colorless, odorless liquid.
Describe briefly no less than four different experiments which would he2]E>
to prove whether it was water or not.
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7. Two grams of potassium chloride yield 3.84 grams of silver chloride.
Calculate from these data the atomic weight of potassium.

Cl==35.5, Ag=107.9.
8. Describe and explain an experiment to show qualitively the composition

of ammonia.
9. Using the language and symbols of the electrolytic dissociation theory,

"state what happens (o) when copper sulphate is dissolved in water, (6)
"when metallic zinc is added to the resulting solution.

10. What is an alloy? Name three common alloys and state their com-
position.

11. Mention two kinds of glass, and state from what substances they are
-;made.

12. What ores are used as sources of the following metals :�(a) iron, (6)
ilead, (c) gold?

13. Give the formula and state one use of five of the following substances:
^sal-ammoniac, cream of tartar, red lead, plaster of Paris, cooking soda,
(quicklime, vinegar.

14. What are the chief sources of the carbon dioxide in the atmosphere?
’Why does not its quantity increase indefinitely?

June, 1911.

INCREASED USE OF OIL ON RAILROADS.
An interesting feature shown in the report on petroleum for 1910, by

the United States Geological Survey, now in preparation, is the statement
of the extent to which oil enters into railroad transportation. The total
length of railroad line operated by the use of fuel oil in 1910 was 21,075
miles. Some of the lines that use oil, however, also use coal. The number
�of barrels of fuel oil�of 42 gallons each�consumed by the railroads of
the country in 1910 is stated to have been 24,526,883. This includes 768,762
’barrels used by the railroads as fuel otherwise than in locomotives. The
total number of miles run by oil-burning engines in 1910 was 88,318,947.

CAPACITY OF ROCKS AS RESERVOIRS.
The capacity of rocks to imbibe moisture varies with their physical

structure. Most of the water in rocks occurs in pores and interstices, the
larger part of the world’s well-water supply being derived from saturated
?porous beds, only a small part of it being obtained from caverns or large
cavities. Practically all rocks, however compact they may appear to the
�spye, have interstices and small cavities in which water may be stored. The
�degree of porosity of rocks, however, differs greatly in different rocks, being
^highest in open-textured loose sands, sandstones, gravels, and chalks, all
of which have great capacity for imbibing water, and lowest in close-textured
’relays, slates, marbles, and granites, which have very small capacity for
^absorbing and transmitting water. Some rocks, however, such as granite,
which in their original condition are almost impervious, become water
bearing through the development of fractures and crevices.

The capacity of rocks for transmitting water is different from their
�capacity for imbibition. In certain fine-grained rocks the pore spaces are
�so small that they will not readily transmit water. Hence rocks like chalk
or brick, which absorb water freely, transmit it slowly, whereas others
with no greater total pore space transmit it readily. Sandstones, for
instance, vary greatly in texture and consequently in their capacity for
carrying water.�From report of United States Geological Survey.




